2 impacts, particularly on agriculture, the sector from which most rural households derive their main livelihoods.
On the face of it, the design of these programs would seem to work against the creation of positive production spillovers. Targeting strategies limit eligibility to resource-constrained and labor-poor households; most beneficiaries are elderly or infirm, and some are child household heads. To date, randomized control trials (RCTs) offer some evidence that SCTs may have productive impacts on beneficiary households in SSA (Covarrubias, Davis and Winters 2012; Asfaw et al. 2012) . The question of whether or not SCTs have positive impacts on production is important, because if they do not, there is a tradeoff between social and productive objectives and a potentially high opportunity cost of using scarce public funds for transfer programs.
We argue that SCTs may indeed have significant productive impacts, but impact evaluation research, which focuses on beneficiary households, may be looking for these impacts in the wrong places. From a local economy-wide perspective, the beneficiary households are a conduit through which new cash enters the rural economy. As they spend their cash, the beneficiary households unleash general equilibrium (GE) effects that transmit program impacts to others in the economy, including non-beneficiaries. Most households that do not receive SCTs are ineligible because they fail to meet povertyrelated criteria and are not labor constrained. They may be better positioned to expand production when SCTs stimulate local demand.
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We employ a local economy-wide impact evaluation (LEWIE) model to simulate effects of SCTs on production in Kenya, which is scaling up its cash transfer programs nationwide. Our model is grounded in the micro economy-wide impact simulation approach developed by Taylor and Filipski (2012) . It integrates treated and non-treated households into a GE model of project areas, designed to uncover spillovers from government programs and other external shocks. The model parameters are estimated econometrically with data from household surveys created for RCT evaluations but expanded to include ineligible households, as well as a business enterprise survey implemented alongside household surveys. Standard errors from the parameter estimates are used along with Monte Carlo techniques to construct confidence intervals around simulated production impacts of Kenya's Cash Transfer Program for Orphans and Vulnerable Children (CT-OVC).
The Program
The CT-OVC program transfers a flat monthly payment of Ksh 1500 (approximately US $21, increased to Ksh 2000 in 2011/12) to households that are ultra-poor and count orphans or vulnerable children (OVC) among their members. The program reached over 130,000 households across the country in 2011 and is projected to reach 300,000 households (details in Asfaw et al. 2012 ).
The primary goal of the CT-OVC program is to build human capital and improve the care of OVC (OPM. 2010); however, there are reasons to believe that the program affects the economic livelihood of both beneficiary and non-beneficiary households. The 4 program transfers represent a significant share of beneficiary-household income (14%, by our calculations) and inject a considerable amount of liquidity into local economies. As the beneficiary households spend their income, they transmit program impacts to other households within the local economy, including ineligible households. Whether the new demand stimulated by the transfers results in a real expansion of the local economy or price inflation depends on the local supply response as well as the local economy's integration with outside markets.
The Model
LEWIE simulations are designed to assess the likely impacts of government programs like the CT-OVC on the local economy, including indirect effects on ineligible households. The households modeled in LEWIE are thus categorized following the CT-OVC program selection criteria. Group A includes eligible households, which meet the poverty criterion and include OVCs. Group C (non-poor) and Group E (no OVC) are both ineligible (see table 1).
LEWIE nests household-farm models for each of these household groups. The household models describe productive activities, income sources, and expenditure patterns. Household groups participate in crop and livestock production, retail, service, and other production activities, as well as in the labor market. Production activities combine five different factors (hired labor, family labor, land, capital, and purchased inputs) using Cobb-Douglas technologies, with intermediate-input demands described by Leontieff input-output relationships. Household groups follow Stone-Geary preferences 5 to purchase goods and services either locally, in village stores (which obtain most of their merchandize from outside the village), or in the rest of Kenya. There are three levels of market clearing. Household groups in a given village are linked by local trade, and villages are linked by regional trade. The whole region also interacts with the rest of the country, "importing" and "exporting" goods and selling labor. The equations in the GE-LEWIE model are summarized in an on-line Appendix.
Data, Parameterization, and Monte Carlo Simulation
This paper reports analyses for two eastern districts (modeled as a single region), Garissa and Kwale, which are part of the program evaluation area in Phase 2 of the pilot study (2007 to 2009). We selected these districts because they are less market-integrated than the other districts in the evaluation area. Income and expenditure data were culled from the 2001 HEDS survey (Group A) and the two rounds of KIHBS (groups C and E). 6 They were used to estimate totals and marginal budget shares for Stone-Geary utility functions without subsistence minima.
Production data are from the KIHBS and business survey. Because the KIHBS is a national survey unrelated to the CT-OVC rollout, we took care to identify the household groups and program region using geographic, demographic, and income criteria. All values were inflated to 2011 Ksh. Validation is always a concern in GE modeling. Econometrics provides us with a way to validate the model's parameters: significance tests provide a means to establish confidence in the estimated parameters and functions used in our simulation model. If the structural relationships in the simulation model are properly specified and precisely estimated, this should lend credence to our simulation results. Assumptions concerning functional form are critical to GE models, but they are equally critical to any econometric imprecisely, this will be reflected in wider confidence bands around our simulation results, whereas precise parameter estimates will tend to give tighter confidence intervals.
The precision of some parameter estimates might matter more than others within a GE 8 framework. Structural interactions within the model may magnify or dampen the effects of imprecise parameter estimates on simulation confidence bands.
Findings: Local Economy-wide Production Multipliers of Cash Transfers
The GE-LEWIE model was used to simulate the impacts of the initial CT-OVC on the project-area economy, taking into account nonlinearities and local price effects.
Simulations require making assumptions about where and how prices are determined (that is, market closure, which usually is not known); we test the sensitivity of findings to these assumptions. The simulations presented below assume some goods and factors are only traded locally, reflecting high transaction costs with the rest of the country and abroad. Land inputs are fixed in each activity. Services and family labor are only traded locally at a village price or wage, while local crops, livestock, and hired labor can be traded regionally at regional prices. Conversely, "other production" (cash crops, crafts, etc.), commercial inputs for production, and goods purchased outside the region all have exogenous prices. Local retailers purchase most of their merchandise (72%) at fixed prices outside the local economy but sell them at a price that includes an endogenous markup rate. This limits the extent to which increases in local retail demand can exert upward pressure on retail prices, and it makes the retail sector a major source of income leakages. In addition, the base simulation assumes that capital is fixed and purchases of commercial inputs are limited by a liquidity constraint, reflecting the lack of a wellfunctioning credit market. It also assumes labor supply is nearly perfectly elastic (elasticity=100), reflecting high levels of un-and under-employment typical of poor rural 9 areas. Excess labor supply can be expected to lower inflationary pressures by limiting wage increases. 8 These last three assumptions are relaxed in simulations 2 and 3. Table 2 presents the simulated impacts of the CT-OVC in terms of production and income multipliers (expressed in shillings per shilling transferred), with 90% CIs in parentheses. The first column reports results from Simulation 1, the base scenario with highly elastic labor supply, fixed capital and a liquidity constraint on input purchases.
The findings reveal that the CT-OVC has a positive effect on local production.
Each shilling transferred increases the nominal value of total production in the treated economy by 1.14 shillings, with a CI of [1.03,1.25]. The production multiplier is greater than 1, reflecting a relatively low degree of integration with outside markets. Local demand relies mostly on local markets (for locally-produced goods) and local retail (for outside goods). Section c of table 2 reports production multipliers by activity. The CT-OVC stimulates crop, livestock and service production, but its largest impact is on local retail, which has a multiplier of 0.98. As in textbook microeconomic models, increased demand stimulates these four sectors by putting some upward pressure on prices. The higher the local supply response, the larger the real expansion in the local economy and the smaller the resulting inflation impact. The fifth sector, "other production," is assumed to have prices set outside the local economy; its output decreases slightly (-0.09).
Section d of table 2 provides a breakdown of production impacts by household group. Most of the production spillovers accrue to the ineligible households. The overall production multiplier for group A is 0.05, versus 0.35 and 0.74 for groups C and E, 10 respectively. Target households comprise 11% of the population but account for little more than 4% of the productive response. This finding reflects the eligibility criteria of the program, which targets asset-and labor-poor households.
As a result of production spillovers, total income increases by significantly more than the amount transferred. The nominal income multiplier is 1.81 overall (CI: 1.74 to 1.89). The difference between the income multiplier and 1 equals the transfers' indirect impacts, via local production. Nevertheless, higher demand puts upward pressure on local prices. This raises consumption costs for all households and results in a real-income multiplier of 1.22 (CI: 1.14 to 1.30) that, although significantly greater than 1.0, is lower than the nominal impact. for each shilling transferred to group A, the real incomes of groups C and E rise by 0.17 and 0.07 respectively.
On one hand, these findings confirm that the CT-OVC generates local income multipliers significantly greater than 1.0, regardless of whether they are measured in nominal or real terms. On the other hand, they illustrate that, without efforts to ensure a high supply response in the local economy, part of the impact may be inflationary instead of stimulating a real expansion of the economy. The next section illustrates how factor supplies can shape this response and tests robustness to market closure assumptions.
Robustness Tests
In Simulation 2 (column 2 in table 2), only land remains a constraint on production.
There is no liquidity constraint on input purchases, and capital is allowed to expand as needed to prevent upward pressure on local rents. 9 This scenario corresponds to an environment in which there is unused capital that could be brought on line to support local production, or (less likely), access to credit or savings to invest in new capital.
Under such assumptions, the transfer induces larger production and income multipliers (1.58 and 1.54 respectively). All impacts are invariably higher than in Simulation 1.
There is no need to reallocate scarce resource between activities, so even "other production" is positively stimulated. The flexibility in factor and input markets greatly reduces inflationary pressures: local inflation is so limited that the confidence bounds on real income and nominal income effects overlap ([1.49, 1.60] 
Conclusions
LEWIE simulations suggest that there are positive production spillovers from SCT programs. In nominal terms, total production multipliers are always significantly greater than zero, and nominal income multipliers are always greater than one. However, real impacts depend on supply elasticities and market closure assumptions. To date, studies do not point to inflationary impacts of SCTs (OPM, 2012a; OPM, 2012b) , although the evidence on price effects is very limited. This suggests that Simulation 2 best characterizes the production impacts of SCTs, which target poor economies with underutilized factors. This simulation reveals a minimal inflationary impact and real production value-added multipliers of 1.58 Ksh per shilling transferred.
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A key finding of LEWIE is that the production impacts are concentrated in nonbeneficiary households. This is not surprising given the program's eligibility criteria, which target the most asset and labor-constrained households. RCTs focusing on treated households are likely to miss many or most of the productive impacts of social cash transfer programs. This finding reaffirms the importance of a local economy-wide approach if we wish to capture the transfers' full impact.
Finally, our findings underline the importance of local supply constraints in shaping the impacts of transfer programs. In the high unemployment environment characterizing rural Kenya, we believe it unlikely that there are significant labor constraints on production. Nevertheless, production constraints limit program benefits, particularly in non-beneficiary households, which are far and away the main source of new supply. When production bottlenecks generate inflation, transfers may even negatively affect some households. Interventions focusing on local production constraints in non-beneficiary as well as beneficiary households may be needed to unlock the productive potential of SCTs. 
